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(U) COST: (Dollars in Thousands)

PRQJECT FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 TO TOTAL
NUMBER & ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COWLETE PROGRAM
TI TLE

Common Picture Applied Research
* 124, 370 75,594 74,106 69, 800 81, 232 84, 589 CONT. CONT.

**The Sci ence and Technol ogy (S&T) Program El enments (PES) were restructured in FY 2002. FY 2001 efforts were funded
in PEs 0602232N, 0602233N, and 0602270N

A (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON

The Common Picture Applied Research Technol ogy Program addresses technol ogy deficiencies associated with the
Navy's Twenty-First Century Network Centric Warfare need for developing information as a resource, weapon and target.
The need is to develop a high performance network to interconnect geographical distributed surface, subsurface
(including electric warship) and air platfornms into a unified Naval Force. The Program enphasi zes the devel opnent of
technol ogy supporting real-tinme planning and execution of Naval Warfare m ssion ranging fromland attack (including
expeditionary and littoral warfare) to Joint Theater Operations. These technol ogy devel opnents invol ve buil ding new
enbedded capabilities within the Fleet to: 1) locate, extract and integrate relevant, time sensitive, critica
information; 2) distribute information tailored to user needs; 3) manage and portray know edge to the warfighter; 4)
enabl e col | aborative decision nmaki ng anong geographi cally di sbursed warfighters; and 5) provide interoperable secure
networ ki ng anmong Navy platfornms. This program s technol ogy devel opments directly support Future Naval Capabilities
(FNCs) in Know edge Superiority and Assurance (KSA), Mssile Defense, Littoral Anti-Subrmarine Warfare (LASW and
Platform Protection (PP). The goal is to increase conbat power via robust networking of infornmation anong distributed
naval forces.

(U) Due to the number of efforts in this PE, the prograns described are representative of the work included in this
PE.
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JUSTI FI CATI ON FOR BUDCET ACTIVITY: This programis budgeted within the APPLI ED RESEARCH Budget Activity because it
i nvesti gates technol ogi cal advances with possible applications toward solution of specific naval problens, short of a
maj or devel opnent effort.
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B. (U) PROGRAM ACCOMPLI SHVENTS AND PLANS:
1. (U) FY 2001 ACCOMPLI SHVENTS:

(U) (%$2,400) DECI SI ON SUPPORT SYSTEMS: Deci sion Support System supports the Know edge Superiority and Assurance
Future Naval Capability specifically in the area of Decision Support Systems. The enphasis is on devel oping
i nformati on and knowl edge managenent capabilities and decision aids to build and maintain a tinely
operational/tactical picture of the total battlespace across all Command echel ons fromthe Conmander in Chief (CINC
to tactical units afloat as well as warfighters ashore. |In FY0l, delivered geospatial visualization and know edge
managenent services based on extensi ble Markup Language (XM.) data tagging: allowing interoperability and reuse
across nultiple data bases. (FYOl acconplishnents were funded under PE 0602232N.)

(U (%$1,912) PLATFORM AWARENESS AND PROTECTI OV ELECTRONI C WARFARE SYSTEMS: This Thrust supports the Platform
Protection FNC. Current small platfornms (both surface and airborne) have little to no situational awareness (SA) or
sel f-protection against threat mssile systens. The focus of this effort is to develop technol ogies that could
provide these platfornms the capability to achieve very accurate hem spheric direction-finding (DF) of radio
frequency (RF) signals and deny the eneny their effective use or exploit their weaknesses. This capability, when
integrated with emtter identification and Low Probability of Intercept (LPlI) detection systems, will provide netted
targeting informati on and cueing that allows for platformself protection against various threat systens.

Devel opnments included the use of small conpact digital electronics, integrated circuits and digital synthesis
technol ogy. The followi ng are exanples of projects in this area: the Shipboard Laser Acquisition System (SBLAS), a
conmon | aser warning solution for all naval surface vessels that can detect and | ocate tactical |aser threats by
indirect scattering as well as direct illum nation, successful proof of concept denonstration of single sensor

| aser-threat warning for |arge ships and wi de area protection for anphibious assault vehicles. SBLAS Critica

Desi gn Review (CDR) was successfully conducted and | ong-1ead procurenent initiated for system fabrication, delivery
and testing under the Platform Protection FNC El ectronic Warfare (EW Integrated System for Small Platfornms (EW SSP)
program conmenci ng in FY02. The follow ng projects devel oped EWrel ated technol ogi es that support EWRF and EW

M ssion Support thrust areas as coordi nated by the Defense Reliance Tri-Service Technical Panel for EW S&T. The
Tactical Reactive Conmand & Control Warfare (C2W/El ectronic Attack (EA) Network project devel ops a sel f-adapting
spatially distributed EA network for C2W capabl e of el ectronagnetic (EM battlefield dom nance through target

deni al, obscuration and signature alteration. |In FYOl, the project assenbled and tested a C2W Net Emul at or,
integrated a network C2W EA concept and conpleted first field testing. The Adaptive M xed-Mdde Very Large Scal e
Integration (VLSI) Sensors for Mcro Air Vehicles (MAV) project enphasizes devel opnent of integrated nonolithic or
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mul ti-chip nodul e sensors to allow a MAV to autononously detect, classify and navigate towards selected enitters and
del i ver counterneasures or payl oads. FYO1l saw the devel opnent of receiver systens and refined optic flow sensors in
preparation for further fabrication and denonstration. The Personal Communications Systens (PCS) Exploitation
proj ect, which devel ops and eval uates technol ogy to exploit and counter (from Navy platforns) nodern PCS, conducted
a survey of commercial off-the-shelf PCS and Digital Signal Processing (DSP) technology. The Battlefield Ordnance
Network Centric Enploynent project develops and integrates electro-optical infrared (EQIR) sensor and
count ernmeasures (CM technology into | ow cost, |ight weight unmanned aerial vehicle (UAV) systens to | ocate and
direct counterfire against enenmy gunfire, nortars, |arge caliber weapons, and missiles, and provides real-tine
i mgery with synbology for Network Centric Warfare. In FYOl this project initiated devel opnent of coordi nated
counter-Surveillance/ Targeting/ Termi nal EA techni ques to achieve battl eforce defense (with avail able EA assets),
continued devel opnent of the fuzzy resource nmanager and an EWarchitecture that produces self-adaptive force
behavi or (“Plug-and-fight”) as well as nmeasures of effectiveness (MOEs) for sane. The Force Level Sinulation
proj ect devel ops, tests and denobnstrates concepts for distributed force |evel sinulations over wi de area networks.
FYO1 acconplishnents include denonstration of a prototype High Level Architecture (HLA) capable Anti-Ship Cruise
M ssile (ASCM sinulation and conpl eted prototype of Run Tine Interface (RTI) m ddl eware using Object Model Agility
design inplenented with Defense Modeling and Sinulation Ofice (DMSO) RTI V1.3 inplenentation. (FYOl acconplishnents
were funded in PE 0602270N.)

(U) ($8,916) MUILTI - SOURCE | NTEGRATI ON AND COMBAT | DENTI FI CATI ON:  ( FORMERLY Tl TLED Mul ti - Source Technol ogy): This
thrust focuses on devel opnent of technol ogy addressing the Navy's Surface & Aerospace needs for nulti-source
integration (MSl), fusion, systens architecture, autonated sensor managenent and algorithns to fuse, filter and
correlate on-board sensor and off-board battl espace information fromtactical data |inks, satellite conmrunications
and interoperable cooperative engagenent networks. In FY 2001, the programinitiated devel opnent of Affordable
Ground Based Radar technology in response to Marine Corps needs for advanced nmulti-functional radar capability in
Littoral operations. Joint devel opnent discussions were initiated and are underway with the Arny. Devel opnent of
Syst em Resource Manager technology was initiated to naxim ze AEG S radar (AN SPY-1D) operational efficiencies in
M ssil e Defense operations. A Joint United States/United Kingdom (US/ UK) data fusion technol ogy devel opnent
addressing interoperability deficiencies was initiated. The program continued the devel opnent of platform (E-2C)

Mul ti-Source Integration technol ogy supporting the Mssile Defense MSI program |In FY 2001 satellite communications
(SATCOM) | nput/Qutput Functionality and Fusi on Engi ne Devel opnent was studied and | ab denps perfornmed. Electronic
Support Measures (ESM Correl ation Al gorithmand Human Machine Interface functionality was studied and | ab
demonstrated. Also continued was the devel opnent of Advanced Sensor Networking Technol ogy (ASNT) to enable
Cooperative Engagenent Capability (CEC)-like networks to add new sensors and capabilities. The devel opnent of
Conposite Conbat ldentification (CCID) technol ogies continued with focus on acceleration of EP-3E Story Maker ID
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Fusi on, and the association of tracks with EP-3E Intelligence, Surveillance and Reconnai ssance (ISR) data. (FYO1
acconplishnents in this thrust were funded in PE 0602232N.)

(U) (%$4,413) COVMUNI CATI ON AND NETWORKS: This area supports the devel opnent of key wirel ess communi cati ons
network technol ogies for air, ship, submarine and land platforms critical to the performance and robustness of Nava
comuni cations. In FY 01, work was initiated on tasks covering networking of phased arrays, interoperabl e networks
for secure comunication and nobility managenent for heterogeneous networks. The tactical phased array networking
effort will support high data rates and future use of energi ng phased array apertures to form a coordi nated,
dynam cal |y adjusting network. This technology will enable richly connected, |ong-range, high capacity, littora
battl espace extensions for network centric warfare. In order to support nobile warfighters with connectivity across
Naval and Marine Corps dissimlar networks, an effort on nobility nmanagenent for heterogeneous networks was started.
It focused on devel oping routing protocols for tactical, nobile ad hoc networks and al so includes nobile internet
protocol (IP) developnment to allow users to seam essly nove fromone net to another and reconnect. In order to
support allied interoperability over dissimlar networks, a nulti-national effort focusing on interoperabl e networks
for secure comunications (INSC) was started. INSC is a collaborative research, devel opnent and denopnstration
proj ect focused on internetworking technologies. A total of eight nations participate with their own funding in this
effort on tasks dealing with information services, security, nmobility, quality of service routing, network
managenent and subnetworks. Wthin all of these networks it is inportant to provide a reliable nulticast capability
to specific groups of warfighters. Qur effort on reliable nulticast congestion control continued and focuses on
i ncreased resource utilization in terms of bandwi dth and data rate. This technology will also reduce uncontrolled
traffic | ockout risks. The tactical data |ink dynam c networking effort conpleted in FYOl. A Tinme Slot Reallocation
(TSR) protocol was devel oped and targeted for the Link-16 network. This protocol will dramatically reduce the tine
for Link-16 participants to enter and exit the systemas well as inprove the overall throughput. This protocol and
associ at ed network nmanagenent tools will be further devel oped under the Know edge, Superiority and Assurance Future
Naval Capability starting in FY02. (FYOl1l acconplishnments were funded under PE 0602232N.)

(U ($19,583) NETWORKED COMVAND, CONTROL & COMBAT SYSTEMS: This Thrust supports the Navy's Network Centric
War fare concept by providing battl e-space awareness through the managenent, distribution, and portrayal of
information to geographically dispersed decision nmakers and war fighters. The followi ng technical issues are
addressed by this Thrust: 1) devel opnent of a seam ess information managenment infrastructure and open architecture
that is capable of processing and filtering | arge anobunts of data; 2) the ability to conduct distributed
col | aborative planning and re-targeting of strike aircraft; 3) devel opnment of automated i nage registration
techni ques that provides gl obal positioning system (GPS)-equival ent targeting coordinates (3 Meters); 4) devel opnent
of software technol ogy for advanced visualization systenms fromhigh end virtual reality systens (i.e. fully
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i mersive and responsive virtual reality systens) to desktop personal conputers (PCs), personal data assistant
(PDAs) and see through goggles; and 5) devel opment of software algorithnms for conbat systens that provi de weapon-
target pairing, target deconfliction and distributed weapons coordi nati on anong surface shooters. |In FYOl, work was
conpl eted on several technol ogies that have transitioned into FNC Projects beginning in FY02. Transition
acconpl i shnents included: 1) the Real -tinme Execution Decision Support (REDS) strike mission planning/re-targeting
systemthat is designed to reduce average planning tinme to | ess than two hours through use of an open systens
architecture and software tools that provide a capability for collaborative planning, real-tine situationa
assessnent, plan nonitoring/ execution and re-targeting of aircraft; 2) inmge processing and exploitation algorithm
that provide geo-registration of nulti-channel/nmulti-resolution inmges to less than 3 neters; and 3) an optin zation
al gorithm for the Joint Tactical Tomahawk Weapons System (JTTWCS) for selecting an appropriate Tomahawk m ssile
vari ant necessary to achieve high probability of target-kill. O her acconplishnments in FYO1l included the follow ng:
a successful field test and denpnstration of augmented reality goggles with wearabl e conputer that provides the
Marines a capability to identify critical |andnmarks and target coordinates in urban environnents; a | aboratory test
val idating a design approach that creates a network-centric architecture for use by the Joint Task Force Commander
allowi ng nore effective coordination of Theatre | evel operations; software agents that retrieve and di sseninate
tailored information to end users; verification & validation of an end-to-end object nodel that supports m ssion
critical scheduling with time constraints and quality of service (QS) guarantees. The Navy payoff for technol ogies
devel oped by this Thrust will inprove speed of conmand (days to hours to seconds), provide najor force nmultiplier
effects and support achi evement of self-synchronization of forces through networked i nformation, decision support
tools, advanced di splay technol ogi es and advanced enterprise architectures that are specifically designed to
seanl essly connect geographically dispersed war fighting elenents in the execution of Naval mssions. (FY01
acconpl i shnents were funded under PE 0602232N.)

(U) (%$5,500) HUVMAN COMPUTER | NTERFACE: Work in this area focused on the inprovenent of human perfornmance in
platform task force and battle group operations by devel opi ng human-centric deci sion support technol ogy for
i ncorporation into operational systens; by validating and investigating nodels of cognition, organization and
deci si on nmaking for inproving human performance; and by testing algorithns and techni ques for greater speed of
command, reduced errors, and reduced fog of war in nission operations. General objectives cover: the devel opnent of
nodel s, algorithns, techniques and tools to enhance human perfornmance effectiveness, the inprovenent of decision
support and conmand deci si on-nmaki ng and col | aboration, the inprovenent of human-centered design and accel erated
i nsertion of advanced Human Factors Engi neering technol ogy into existing and new weapons systens. In FY0l, work was
initiated in three areas: the devel opnent of inproved tools for situation awareness; techniques of dealing with high
informati on | oad such as know edge visualization and attention nanagenent; and nodels, algorithms and techni ques for
i mprovi ng organi zational agility, situation awareness, and warfighting task performance. W rk was continued on the
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techni ques for inprovenent of situation awareness, angle of view judgment accuracy, organizational design and
deci si on support for command and control, and inprovenent of usability and interpretation of tactical displays.
Conpl eted tasks include supervisory control tools for tactical task managenent, and intelligent agent nodeling for
tactical situation awareness, and the enhancenent of user displays for tactical visualization. (FY0l acconplishnents
were funded under PE 0602233N.)

(U) FY 2001 Congressional Pl us-ups:

(U ($2,898) BATTLESPACE | NFORMATI ON DI SPLAY TECHNOLOGY | NI TI ATI VES DEVELOPVENT DEMONSTRATI ON (Funded in PE
0602234N): This effort focused on the devel opnent of a retinal scanning display for use by the individual warfighter
by taking advantage of the size reductions and bri ghtness enhancenents that can be obtained by using a | ow power
|laser to wite an image directly onto the human eye. Navy/United States Marine Corps (USMC) applications include
mai ntai ning the comon picture for the disnounted warfighter in urban warfare, aircraft carrier deck operations, and
in-the-field maintenance and repair. Initial work is to (1) reduce the power consunption of the display by at |east
40% (1700 nmMWto 1000mWor below) (2) develop a nicro electronic nechanical system (MEMS) scanner at Extended G aphic
Array (XGA) resolution quality (1024 X 768 diffraction-limted pixels), and (3) performuser evaluation studies to
determ ne which display features (e.g., resolution, field-of-view stereoscopic, color) are nost inportant for the
urban warfighting application

(U (%$9,659) Cooperative Engagenent Capability Preplanned Product |nprovenent (CEC P3l) (Funded in PE 0602232N)
Effort was directed to cost-effectively equip various fleet assets to deternmine the extensibility of the cooperative
engagenent capability (CEC). Specifically, work was perforned to devel op and denonstrate next generation CEC
capability to various 7th Fleet assets, including Essex (LHD, CTF-76), Blue Ridge (LCC, CTF-76), and an AEGQ S
platform (CTF70) along with ground units fromthe Marine Corps (CTF-79). Effort at the Pacific Mssile Range
Facility (PMRF) was to devel op next generation CEC units for integration into fleet assets as well as facilitating
denonstrations for Theatre Ballistic Mssile Defense (TBVD).

(U (%1,932) HYBRID FI BER OPTI C W RELESS COMMUNI CATI ONS (Funded in PE 0602234N): The programis devel oping a
versatile, nobile, secure comunication that represents a marriage between fiber optic and w rel ess conmuni cati ons.
The hybrid comuni cati on package incorporates the nost desirable features of these two technol ogies. The specific
goal was to devel op and prove comuni cations over an aggregate bandwi dth of 40 Gb/s using a sel ectabl e nunber of
channel s. The proposed hybrid optical and wireless communications will provide the nmilitary with | ow cost, high-
capacity, high-speed comuni cations that can sinultaneously provide security and nobility. This w deband
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comuni cation capability supports a full range of database services, shared conputing services, network conputing,
and shared col | aboration

(U) (%$1,932) OPTOELECTRI C HI GH DEFI NI TI ON CAMERA PROTOTYPE (Funded in PE 0602232N): The project is developing a
hi gh definition canera for high definition surveillance sensors. Forced Air Unit is developing the camera. The
camera will use 4 nmillion gate field progranmable gate arrays (FPGAs), and scan progressively at 60 frames a second.
It will have over 12 tines the nunber of pixels at twice the frane rate as current canera for video surveillance
The canera’s resolution, field of view, color rendition, spectral sensitivity, and frane rate to discrininate
targets will nmeet projected mlitary needs. It will transition to Enhanced Optical Networking (EON) surveillance
packages used in ships, drone aircraft and autononbus undersea vehicl es.

(U ($9,659) TACTI CAL COVPONENT NETWORK ( TCN) DEMONSTRATI ON (Funded in PE 0602232N): This project is integrating
Tacti cal Conponent Network (TCN) at the Pacific Mssile Range Facility (PMRF) to support networking for the Navy's
cooperative engagenent capability denonstrations. The funds are being used to devel op integrated nodul ar conmand
posts for various sites at PVMRF and integrate both the range sensors with advanced sensors in devel opnent using TCN
software. This effort includes three tasks: 1) Integration of TCN network capability at PVMRF and using 3rd fleet
assets to further denpnstrate single integrated Picture; 2) Continuation of the 7th fleet ESSEX ARG installation
and denonstration through Cobra Gold (this also includes devel opnment of training nodules for the fleet); and 3)
Assist in the TCN cooperative engagenent capability of evaluation in support of Program Executive Ofice (PEO
Theater Surface Conbatants (TSC).

(U) (%1,926) VIRTUAL COMPANY LINK (Funded in PE 0602234N): This effort supports the "Virtual Conpany LINK" a
proprietary trademark of the West Virginia H gh-Technol ogy Consortium Foundati on. The purpose of the work is
research to establish a network of commrercial businesses in the greater West Virginia econom c region that are
|l 'i nked by updated, interoperable conputer networks and databases, and supported through partnerships with governnment
agenci es and private suppliers and buyers of technology. This network will facilitate the flow of new technol ogy
anong naval, other governnment, and conmercial applications, and thereby foster robust businesses in the region. One
of the Departnent of the Navy's goals is to reduce the total ownership cost of naval systens by increasing the
availability of affordable new technol ogies through increased conmercial activity and use of technol ogi es devel oped
primarily for the conmmercial marketplace. The work in FY 2001 focused on research toward business portals,
webcrawl i ng and websearch engi nes, database access tools, and interconpany partnerships. This program conpl enents
simlar efforts in other regions, including the DuPage Technol ogy Research Educati on and Conmercialization Center in
Illinois, a plus-up of the Defense University Research Initiative.
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2. (U) FY 2002 PLANS:

(U) (%$26,691) DECI SI ON SUPPORT SYSTEMS: This effort supports technol ogy devel opnents in support of the Know edge
Superiority and Assurance (KSA) Future Naval Capability (FNC) program The objective of the KSA FNC is to provide
the warfighter with the capability to plan and execute operations that are coordi nated across organi zati ons and
command echel on, including coalition partners. The Decision Support Systens applied research thrust addresses these
KSA needs by technol ogy devel opments that include a) 21 Century Command, b) Common Picture, and c) Tine Sensitive
Deci sion Making. The first addresses operational and theater commopn picture Naval nission needs by devel oping
knowl edge engi neering to enable high-intensity joint and naval staffs to effectively acquire, nanage, and use | arge
vol umes of information in diverse formats. The second focus area (Conmmopn Picture) addresses operational and
tactical needs of operating forces specifically application of common picture information to the pl anning,
nmonitoring, and re-planning cycle of operational and tactical force enploynent. The third area (Tine Sensitive
Deci si on Maki ng) supports tactical operations where the tineliness and accuracy of decisions is crucial to the
successful and efficient application of available forces. The goal of this thrust is greater speed of command and
i ncreased conbat power. In FY02, the enphasis continues with the devel opnment of information and know edge
managenent technol ogi es such as: Cryptol ogi c Managenent and Anal ysis Support Systen Environnmental Visualization
Tactical Tommhawk Weapon Control System Land Attack Mssile Fire Control, and Naval Fire Control System Decision
Support Capability; and Integrated Decision Support System Product Suite.

(U (%$1,500) PLATFORM AWARENESS AND PROTECTI OV ELECTRONI C WARFARE SYSTEMS: Supports the Platform Protecti on FNC
Current small platfornms (both surface and airborne) have little to no situation awareness (SA) or self-protection
against threat mssile systenms. The focus of this effort is on devel opi ng technol ogies that can provi de these
platforns the capability to achieve very accurate heni spheric direction finding (DF) of radio frequency (RF) signals
and deny the eneny their effective use or exploit their weaknesses. This capability, when integrated with emtter
identification and | ow probability of Intercept (LPlI) detection systems, provides netted targeting informtion and
cueing that allows for platformself protection against various threat systens. Developnents include the use of
smal | conpact digital electronics, integrated circuits and digital synthesis technol ogy. The EW SSP program
addresses el ectronic attack (EA)/situation awareness (SA) subsystemintegration and enpl oynent technol ogi es for
smal | surface platforms and will be executed in four phases. After applicable EA/ SA technol ogi es and sol utions are
devel oped and val i dated under this PE, proof-of-concept hardware and software will transition to PE 0603235N for
further integration into systens suitable for capability denonstration under Naval environnents and tactica
conditions. The technol ogy devel opnments for Conpact Small Platform EA and Conpact Small Platform SA projects within
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the EW SSP program are addressed under this PE. During phase | the threat to snall Navy and Marine conbat pl atforns
is being defined and the platforns’ Concept of Enploynent (COE) is being reviewed. Trade-offs |eading to the
definition of perfornmance requirenents for an affordable EWsystem capabl e of providing substantially increased
platform survivability are being conducted. The follow ng subsystens will be developed in parallel: SA EA EOIR
and Hybrid radio frequency (RF)/IR Sensor and Count ernnmeasures Decoy Subsystens. The followi ng projects are
devel opi ng EWrel ated technol ogi es that support EWRF and EW M ssion Support thrust areas as coordinated by the
Def ense Reliance Tri-Service Technical Panel for EW(TPEW S&T. The PCS Exploitation project is conducting hardware
| aboratory and flight tests, PCS counterneasure analysis and 2nd generation Specific Emtter Identification (SEl)
| aboratory neasurenents. The Battlefield Ordnance Network Centric Enploynent project is developing an Artificial
Intelligence (Al) adaptive controller and testing new multi-platformEA techniques via |lab and field experinents.
The Adaptive M xed-Mde VLSI Sensors for Mcro Air Vehicles (MAVs) is verifying performance of custom devel oped
Application Specific Integrated Circuits (ASICs) and integrating receivers prior to denpnstrating a proof-of-concept
sensor. The Tactical Reactive C2WEA Network project will optimze the C2W EA network, perform | aboratory tests of
the devel oped network and conplete the 2nd field test.

(U) ($8,200) MULTI - SOURCE | NTEGRATI ON AND COVBAT | DENTI FI CATION (CID): This thrust is focused on devel opnent of
technol ogy addressing the Navy's Surface & Aerospace needs for nulti-source integration (MSl), fusion, systens
architecture, autonated sensor managenent and algorithns to fuse, filter and correl ate on-board sensor and of f-board
battl espace information fromtactical data |links, satellite comrunications and interoperabl e cooperative engagenent
networks. In FY 2002, the program continued devel opnent of risk reduction technology for the Affordable G ound
Based Radar. This nulti-node, nulti-functional radar is being devel oped on an accel erated schedule for USMC, which
needs an advanced nulti-functional nobile radar capability for Expeditionary Littoral operations. Data streans from
mul tiple radars operating sinultaneously nust be integrated. Joint devel opnent discussions are underway with U S
Arny. (This project will nove to PE 0603271N in FY 2003.) The devel opnent of the Joint US/ UK data fusion
technol ogy, which addresses nultiple radar fusions and US/ UK interoperability deficiencies was canceled for |ack of
funds. The devel opnent of risk reducing technol ogy for application to the platform (E-2C) Milti-Source Integration
continues. The program supports the larger effort to inprove the E-2C aircraft conbat system efficiencies by
devel oping the E-2C MSI. This thrust programhas initially investigated the SATCOM | nput/ Qut put Functionality
probl em the Fusion Engi ne problem and ESM Correl ation problemall related to the Human Machi ne Interface problem
In FY2002 SATCOM ESM Correl ation, algorithns and Human Machine Interface are formally correlated and will be
dermonstrated in test aircraft. The devel opnent of the Advanced Sensor Networ ki ng Technol ogy (ASNT) to enable CEC
| i ke networks to add new sensors and capabilities is continued. The devel opnent of risk reducing technol ogies for
application to the Conposite Conbat ldentification (CCID) effort continues. Focus is on association of CEC
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Net wor ked ESM Cl assification data with Intelligence, Surveillance and Reconnai ssance (I SR) data and the
i npl enentation of Joint Tactical Information Distribution System (JTIDS) EW Message for CI D Di ssem nation

(U) ($10,580) COVMUNI CATI ON AND NETWORKS: This area supports devel opi ng key wirel ess comuni cati ons network
technol ogi es for air, ship, submarine and land platforns critical to the performance and robustness of Nava
communi cations. Technol ogy devel opnents include QS protocols, bandw dth and network nmanagenent techni ques for robust
hi ghly dynam c environments, interoperable wireless networks for secure comruni cations, and protocols, bandw dth and
net wor k managenent techni ques that can effectively manage and all ocate bandw dth across tactical and theater |evels
in support of wireless network centric operations. In FY 02, work is being initiated on tasks covering dynam c
reconfiguration of Link-16, asymetric secure network access for vul nerable assets, submarine satellite
communi cations (SATCOM) nedi um access protocol and dynanm c access for satellite-based networks. Under the dynam c
reconfiguration for Link-16 effort, which is part of the Know edge, Superiority and Assurance Future Nava
Capability, both a dynam c network managenent tool and a new tinme slot allocation protocol are being devel oped. The
protocol technologies include a generalized protocol that extends tinme slot reallocation (TSR) froma single Network
Participation Goup (NPG to the entire network and the Stochastic Unified Miltiple Access (SHUMA) protoco
technol ogy. The potential payoff is a dramatically reduced tine to reconfigure the network to allow for entry and
exit of network participants (elimnating the two week prepl anning process) and to achieve a five-fold throughput
i mprovenent by accessing all available tine slots instead of |eaving them dedicated to network participants that are
not present. Qur effort under the asymmetric secure network access project focuses on integrating | ow probability of
i ntercept/detection technology with a secure wireless |ocal area network (W.AN) in order to provide a bi-directional
secure, wireless network access device. This device could potentially be used by Mari ne Corps vul nerabl e assets such
as special operations forces and unattended ground sensors. This technology will also be provided to the Joint
Service Tactical Radio System Project Office as a possible candidate for a handheld tactical radio. In order to
i mprove our submarine comruni cations capability an effort was started to develop a satellite nedium access contro
protocol that would allow three submarines to effectively share a common ultra high frequency (UHF) channel in
support of internet protocol (IP) communications. This effort will result in efficient bandw dth management and
supports the Chief of Naval Operations (OPNAV) code N6 mandated subrmarine transition to | P based conmuni cations. A
project was initiated to provide dynam c access for satellite-based networks on board ships. This effort focuses on
bandw dt h managenent for Navy shi p SATCOM net works. Networ ki ng and bandw dt h managenent technol ogi es are being
i nvestigated in order to increase the total information throughput in satellite-based Naval networks and provide
critical prioritization and quality of service to warfighters. Qur work covering networking of phased arrays,
i nt eroperabl e networks for secure conmunication and nobility managenent for heterogeneous networks has continued. The
tactical phased array networking effort will support high data rates and future use of energi ng phased array
apertures to forma coordi nated, dynam cally adjusting network. Automated, distributed algorithns to coordinate
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routi ng and beam scheduling are being devel oped. This technology will enable richly connected, |ong-range, high
capacity, littoral battlespace extensions for network centric warfare. Qur continuing effort on nobility managenent

for heterogeneous networks supports nobile warfighters with connectivity across Naval and Marine Corps dissinlar
networks. It focuses on devel oping routing protocols for tactical, nobile ad hoc networks and al so includes nobile IP
protocol devel opnent to allow users to seanml essly nove fromone net to another and reconnect. Sinulations of specific
routing protocols are being conducted. In order to support allied interoperability over dissimlar networks, our

mul ti-national effort focused on interoperable networks for secure conmunications (INSC) is continuing. INSCis a
col | aborative research, devel opnment and denonstration project focused on internetworking technologies. A total of

ei ght nations participate with their owm funding in this effort on tasks dealing with infornmation services, security,
mobility, quality of service routing, network nmanagenment and subnetworks. Sone prelimnary sinmulations and | aboratory
denonstrations of nobility routing are being conducted. Wthin these networks it is inportant to provide a reliable
nmul ti cast capability to specific groups of warfighters. Qur effort on reliable nmulticast congestion control will
conplete this fiscal year and focuses on increased resource utilization in terns of bandwi dth and data rate. This
technology will also reduce uncontrolled traffic |ockout risks. Sinulations of congestion control algorithns are
bei ng devel oped for a reliable multicast protocol

(U) (%$24,377) NETWORKED COVMAND, CONTROL & COMBAT SYSTEMS: FYO02 plans call for the devel opnent of command, contro
and conbat systens technol ogies that directly support and are critical to the Navy's network centric warfare
concept. The followi ng technical issues are being addressed by this Thrust: the managenent, extraction, distribution
and portrayal of information to decision nakers and war fighters; devel opnent of advanced multi-resol ution inages
for target identification; near real tinme and real tine nission QoS constraints; a seam ess col |l aborative conputing
framewor k capabl e of supporting operational, systens and technical |evel collaboration while operating under limted
bandwi dt h, system | atencies and unpredictable systeminterrupts; and software and niddl e-ware interface requirenents
for achieving seam ess interoperability between conmand and control and conbat systens platforns. In FY02 technol ogy
efforts include: 1) the devel opnent of “event-condition-alert” rule based algorithns and tenplates that provide a
capability to automatically extract and distribute information to end-users fromnultiple data sources (i.e.
tailored informati on-push); 2) developnment of an autonmated process for creating, dissenm nating and displaying rules
of engagenment (ROE) to decision nmakers and operators; 3) the design, devel opnent and prototyping of software
al gorithns that optinizes tasking-to-platformand weapons-to-target selections for |and attack mi ssions; 4) testing
and experinentation of an architectural franework and software to provide seam ess interoperability and
col | aboration between theatre | evel command and control (C2) and conbat systens platforns; 5) a joint Defense
Advanced Research Projects Agency (DARPA)-Fleet-ONR effort to devel op a concept of operations (CONOPS) that utilizes
an airborne platformfor controlling and nanaging strike aircraft in the execution of land attack m ssions. The
concept designates the use of an E-2 to perform airborne battle nanagenent functions, receive and process target

R-1 Line Item 12
Budget Item Justification
(Exhibit R 2, page 12 of 21)

UNCLASSIFIED



UNCLASSIFIED

FY 2003 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2002

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602235N
PROGRAM ELEMENT TI TLE: Conmon Picture Applied Research

i mgery, and provide en-route strike aircraft GPS-equivalent targeting coordinates. This effort is being coordinated
with the Naval Fires Network (NFN) Program Office, Fleet operators and appropriate Program Managenent offices at
Naval Air Systens Command (NAVAIR); 6) devel opnent of a conputer nodel and software algorithns capable of estimating
nmobil e target locations during enitting and non-enmitting periods; 7) the devel opnent of a conputer-collaborative
framework that supports coll aboration anong Naval enclaves whether they use |egacy client-server architectures or
nore advanced peer-to-peer processing framework; 8) interoperable protocols and human-conputer interface techni ques
to provide a capability for sharing a common picture and situational awareness anong high-end 3D virtual reality
systens, PCs, |aptops, or a | ow end hand held displays; and 9) research to define the underlying data structures
that will enable statistical information to be rendered graphically for visualizing data uncertainty. Major payoffs
fromthis work will provide: a network centric franework and infrastructure that seam essly connects war fighters to
deci sion makers with data, information, and a shared situational awareness, thereby achieving a major force
mul tiplier effect through collaboration, coordination and optim zation of resources; a substantial increase in the
speed of command to near real time; and support for synchronization of Naval forces in the execution of network
centric operations.

(U) (%$9,513) HUMAN COMPUTER | NTERFACE: Work in this area focuses on the inprovenent of human performance in
platform task force and battle group operations by devel opi ng human-centric deci sion support technol ogy for
i ncorporation into operational systens; by validating and investigating nodels of cognition, organization and
deci si on maeking for inproving human perfornmance; and by testing algorithns and techni ques for greater speed of
command, reduced errors, and reduced fog of war in mssion operations. General objectives cover: the devel opnent of
nodel s, al gorithms, techniques and tools to enhance hunman performance effectiveness, the inprovenent of decision
support and command deci si on-nmaki ng and col | aboration, the inprovenent of human-centered design and accel erated
insertion of advanced Human Factors Engi neering technology into existing and new weapons systens. |In FY02, work is
being initiated in generative decision support architecture, in know edge visualization, cognitive nodels of
mlitary decision maki ng donmins to inprove engineering of decision support tools, and in effects based nodels for
enhancenment of surveillance systens. Work will continue in three areas: the devel opnent of inproved intelligent
agents and deci sion support tools; techniques of dealing with high information | oad such as know edge visualization
and attention managenent; and nodels, algorithnms and techni ques for inproving organizational agility, situation
awar eness, and warfighting task performance. These areas will inprove command and control, speed critical decision
meki ng, and inprove human perfornance in intense, high-tenpo and dynanic warfare environments by focusing on the
human di mensi on in the human-conputer collaboration, so that warfighters can devel op and maintain increased |evels
of situation awareness and decision neking agility through nmanageabl e, human-tail ored systens that nmeet their needs
in mssion critical operations. Wrk to be conpleted includes the evaluation of the usability of perspective views
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in tactical displays and usability of virtual environnent interfaces in conparison with traditional display
t echnol ogy.

(U) FY 2002 Congressional Plus-ups:

(U) (%$2,081) BATTLESPACE | NFORMATI ON DI SPLAY TECHNOLOGY: The Doni nant Battl espace Command project established a
state-of-the-art battl espace visualization environment to advance Joint Vision 2020 objectives and the United States
Navy's “Forward fromthe Sea” strategy. Domi nant Battl espace Conmmand integrates comercial technologies with
ener gi ng Command, Control, Conmunications, Conputers, Intelligence, Surveillance, and Reconnai ssance (C4l SR
capabilities, specifically for Navy and Marine Corps battlefield commanders and their staffs. In the absence of
proven data correlation and information fusion algorithns, Dom nant Battl espace Conmand visually represented the
positions and tracks of ships, aircraft, and ground-based units, along with threat envelopes - in a whole earth,
scal able, nmulti-resolution virtual display |linked to intelligence and operational databases. Therefore, Don nant
Batt| espace Conmand presented the commander with the battl espace that closely approxi mates what one sees in their
“mnd s eye.” This realization of the mind s-eye viewis expected to result in intuitive actions that transformthe
2-D battlespace into a 4-D battl espace so that the warfighter can view events in near-real tine and fold in
operational aspects associated with time - the 4'" dinmension. |In 2002, denpnstrate a Domi nate Battl espace Conmand
prot ot ype system enhanced with the capability to visualize the conmopn undersea picture during Fleet Battle
Experiment Juliet (FBE-J). Additionally, conduct experinments to collect user information fromthe Navy, Arny, Air
Force and USCENTCOM

(U (%$1,982) COVWON SENSOR MODULE: Devel opment of small commpn sensor nodul es for ground forces. These sensors will
be networked to provide total situational awareness for the ground forces and to extend the integrated picture to
the rest of the forces. This will devel op prototype nodul es and conduct |imted denonstrations

(U) ($35,184) TACTI CAL COMPONENT NETWORK (TCN) Denpnstration: Integrate Tactical Conponent Network (TCN) at the
Pacific Mssile Range Facility (PMRF) to support networking for the Navy's cooperative engagenent capability
denonstrations. Devel op integrated nodul ar conmand posts for various sites at PMRF and integrate both the range
sensors with advanced sensors in devel opnent using TCN software. This effort includes three tasks: 1) integration of
TCN network capability at PMRF and use 3rd fleet assets to further denonstrate a single integrated picture; 2)
continuation of the 7th fleet ESSEX ARG i nstallation and demonstration through Cobra Gold (this also includes
devel opnment of training nmodules for the fleet); 3) assist in the TCN evaluation in support of PEO (TSC) to consider
the applicability of an cooperative engagenent capability.
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(U) (%4, 262) THEATER UNDERSEA WARFARE (TUSW | NI TI ATI VE: Using Web Centric ASWas the backbone technol ogy, TUSW
will work with the Maui Hi gh Performance Conputing Center and PMRF to integrate the undersea picture to the single
i ntegrated picture.

3. (U) FY 2003 PLANS:

(U ($25,800) KNOALEDGE SUPERI ORI TY AND ASSURANCE (KSA) (FORMALLY TI TLED Deci si on Support Systens). This thrust
supports the technol ogy devel opment needs of the Know edge Superiority and Assurance (KSA) Future Naval Capability
(FNC) program Technol ogy activities include: mddleware to enable innovative applications and algorithns to be
qui ckly and cheaply integrated with the Department of Defense Information Infrastructure's Common Operating
Envi ronnment (COE) software, data nmanagenent frameworks, specifications for software plug-in of applications and
correl ators, autonated reasoning capability applied to meteorol ogi cal and oceanographi c support for m ssion planning

and execution, and course of action sinulation, projection, and assessnent, optinization algorithmns. The
feasibility of these technologies will be evaluated to deternine their risk and maturity. Environnental

Vi sual i zation, Extensible C41 Franework, and M ddl eware and COE Interoperability will be prototyped and feasibility
denonstrations conducted. |Investigate for Navy application such as: the application of autonated reasoning to

surface and sub-surface conmon picture mai ntenance; cognitive nodel -based deci sion support of nobile tinme sensitive
targets in the anphibious warfare and joint fires support m ssion context; and adaptive autonmati on to enhance the
effective use of scarce assets (such as aircraft and crews) in a joint air mssion context. Specific projects

pl anned for FYO3 include: Sea Conmbat Commanders’ Modul e for Enbarked Staff, Common Undersea Picture Architecture,
Course of Action Analysis Tool for Identifying Mbile Tinme Sensitive Targets, and Conprehensive, Analytic, Real-Tine
Execution in Joint Air Operations.

(U ($2,000) PLATFORM AWARENESS AND PROTECTI OV ELECTRONI C WARFARE SYSTEMS: Pl at f or m Awar eness and Protection
supports the Platform Protection FNC. Current small platforns (both surface and airborne) have little to no SA or
EA sel f-protection against threat nmissile systens. The focus of this effort will be to devel op technol ogi es that
can provide these platfornms the capability to achieve very accurate hem spheric DF of RF signals and deny the eneny
their effective use or exploit their weaknesses. This capability, when integrated with emitter identification and
LPI detection systens, provides netted targeting information and cueing that allows for platformself protection
agai nst various threat systems. Developnents include the use of small conpact digital electronics, integrated
circuits and digital synthesis technol ogy. The Conpact Small Platform EA and Compact Small Pl atform SA projects
continue and will, anpong other things, provide the flexibility and capability to generate required EA techni que
wavef ornms agai nst both non-coherent and coherent radar threat systens to conceal the radar return produced by smal
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craft, such as the Advanced Anphi bi ous Assault Vehicle (AAAV). They will also provide both autononmous and netted
targeting information and cueing to support SA and conbat weapon systens. The EW SSP program addresses EA/ SA
subsystem integration and enpl oynment technologies for small surface platforms and is being executed in four phases.
EA and SA aspects are addressed under this PE. EWSSP Phase Il will conmence in FY03. During this phase, detailed
EW SSP subsystem designs will be devel oped and i npl enented physically. Although the subsystens nmay be desi gned and
devel oped separately, they nmust provide for conpatible integration and platforminterface in Phase Il (system
integration), which is planned to conmence in FY05. Subsystem hardware and software performance will be
successfully denonstrated to defined |levels in a |aboratory/field environnent at the end of this phase as well as
conpatibility with existing and/or planned basic physical and electrical designs and features of host platforns.

The Battlefield Ordnance Network Centric Enploynent project will evaluate data conpression and transm ssion schenes
and conpl ete devel opnent of the detection algorithmframework and realtime processor. The Tactical Reactive Comand
and Control Warfare (C2W/EA project will analyze and optim ze hardware for the 3rd field test (proof-of-concept

dermonstration) and identify concept perfornmance and enabling technology factors. Receiver systens and refined optic
flow sensors will be devel oped under the Adaptive M xed-Mde VLSI Sensors for MAVs. The PCS Exploitation project
will conplete and test all hardware and CM t echni ques.

(U) ($7,900) MULTI - SOURCE | NTEGRATI ON AND COMBAT | DENTI FI CATION (CID): This thrust focused on devel opnent of
technol ogy addressing the Navy's Surface & Aerospace needs for nulti-source integration (MsSl), fusion, systens
architecture, autonated sensor managenent and algorithns to fuse, filter and correl ate on-board sensor and of f-board
battl espace information fromtactical data |links, satellite comrunications and interoperabl e cooperative engagenent
networks. In FY 2003, the programw |l continue devel opnent in the risk reducing technol ogies to support the
platform (E-2C) Miulti-Source Integration effort. This is a software devel opnent effort. |In FY 2003, a phased pl an
provi des for support for near-termfleet benefits in this fiscal year and |ater out years. This thrust programwil|l
support this plan with devel opnment of risk reducing software technology. The devel opnent of the Advanced Sensor
Net wor ki ng Technol ogy (ASNT) to enable CEC-1ike networks to add new sensors and capabilities will continue. The
devel opment of risk reducing technol ogy supporting the Conposite Conbat Identification (CCID) will continue.
Emer gi ng technol ogi es potentially superior to the Cooperative |ID and Non Cooperative ID presently integrated into
the CCID programwi ||l be pursued.

(U (%$1,600) LITTORAL ANTI- SUBMARI NE WARFARE (ASW: This Littoral ASWDiscovery and Invention (D& ) program
supports the Littoral ASWFNC. The enphasis is on developing a conmon ASWtactical and environnmental picture to
i nprove detecting, tracking, and classifying subsurface platfornms. This project will develop technol ogy to support
cross platform Conmand & Control and Tactical |evel data fusion, decision aids and display for ASWand thereby
i nprove input to and construction of the commopn tactical and environnmental ASWpicture. Network-centric warfare is
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recogni zed by many studies as the future of US defense forces. Network-centric ASWis difficult to inplenent
because of restricted connectivity to submarine platforns and bottom depl oyed systens. Advances in data fusion
deci sion aid, and display technol ogy are needed to fully achi eve ASWnnetwork-centric warfare. The project will be
initiated in FY03. The initial task of the effort will be a systemrequirenent analysis that will set system goals
for technol ogy developnment. In addition, a technol ogy assessnment will also be initiated to define high payoff
technol ogi es for further devel opnent. Planning for data collections to support algorithm devel opnent will begin with
a data collection event occurring in the first part of FY04.

(U) ($7,000) COVMUNI CATI ON AND NETWORKS: This area will support devel opnent of key wirel ess conmmuni cati ons
network technol ogies for air, ship, submarine and land platforns that are critical to the performance and robustness
of Naval communi cations. Technol ogy devel oprments include Quality of Service (QS) protocols, bandwi dth and network
managenent techni ques for robust highly dynam c environnents, interoperable wireless networks for secure
comuni cations, protocols, and bandwi dth and network managenent techni ques for managi ng and all ocati ng bandw dth
across wireless tactical networks. In FYO3, work will continue on tasks covering networking of phased arrays and
mul ti-national virtual operation capability. The tactical phased array networking effort will support high data
rates and future use of energing phased array apertures to forma coordi nated, dynam cally adjusting network. The
enphasis is on devel opi ng automated, distributed algorithnms to coordinate routing and beam This technol ogy will
enabl e richly connected, |ong-range, high capacity, littoral battlespace extensions for network centric warfare.

The Virtual Operations Network (VON) continues and seeks to devel op and experinment with the required technologies to
provide Maritime nultinational coalition forces with the capability to conduct tinely and rel evant information
exchanges over | P networks at sea. Security technol ogy devel opnent under this effort will be integrated with

rel ated ONR, DARPA, other service, or nultinational partner network technol ogy devel opnents in order to continue to
enhance nultinational network interconnects and minimze network infrastructure required to allow nmulti-Ieve
networking. VON is coordinated with and supports the Chief of Naval Operations Allied Interoperability Strategy,
the maritine conponent of the nultinational Conbined Communications El ectronics Board (AUSCANNZUKUS), North Atlantic
Treaty Organi zation (NATO Command, Control and Conmmunications (C3) Agency, DARPA Dynamic Coalitions program

CI NCPACFLT, and is conducted jointly with the UK MoD. Qur work covering dynam c reconfiguration of Link-16
asynmetric secure network access for vul nerable assets, submarine satcom nmedi um access protocol, dynam c access for
satellite-based network, and nobility nmanagenent for heterogeneous networks will conplete during FY03. A dynanic
networ k managenment tool and a new tine slot allocation protocol will be conpleted and sinulated for Link-16. The
goal is to reduce tine to reconfigure the network to allow for entry and exit of network participants and to inprove
t hroughput by accessing all available tine slots. Qur effort under the asynmetric secure network access project

will focus on integrating low probability of intercept/detection technology with a secure wireless |ocal area
network (WLAN) in order to provide a bi-directional, secure, wireless network access device. |n FY03, Marine Corps
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vul nerabl e assets such as special operations forces and unattended ground sensors could potentially use this device.

This technology will also be provided to the Joint Services Joint Tactical Radio System Joint Project Ofice as a
possi bl e candidate for a handheld tactical radio. Wrk will be conpleted on devel opnment of a satellite nmedium
access control protocol that would allow three submari nes to share a comon UHF channel in support of Internet
protocol (IP) comrunications. This effort will result in efficient bandwi dth nanagenent and supports the OPNAV N6

mandat ed subrmarine transition to | P based communi cations. A project to provide dynanic access for satellite-based
networ ks on board ships will be conpleted. This effort will focus on bandwi dth nanagenent for Navy ship SATCOM
networks. Networking and bandw dt h managenment technologies will be investigated in order to increase the total
information throughput in satellite-based naval networks and provide critical prioritization and quality of service
to warfighters. Qur effort on nobility managenent for heterogeneous networks will be conpleted in FY04 and supports
nmobil e warfighters with connectivity across Naval and Marine Corps dissimlar networks. It will focus on devel oping
routing protocols for tactical, nobile ad hoc networks and includes nobile |IP protocol developnent to allow users to
seanl essly nove fromone net to another and reconnect. Sinulations of specific routing protocols will be conpl et ed.
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(U) (%$24,723) NETWORKED COVMAND, CONTRCOL & COVBAT SYSTEMS: This Discovery and Invention thrust in FYO3 will continue
to devel op software technol ogi es and nodify comercial of the shelf (COTS) products for mlitary application that
provi de: inproved enhanced situational awareness; sharing of a commopn picture anong conmand echel ons; seani ess
interoperability anmpng conputing platforns, systens and geographically dispersed war fighters; and autonated
deci sion aids that optim zes the use of resources and further reduces planning cycle tine. FYO3 plans will enphasize
devel opnments of software algorithns and security techniques that will provide high assurance conputing and
dependabl e information, real tinme niddle-ware for dynamic and tinely scheduling of resources with enforced
operational constraints, enhanced i nmage processing algorithns for target identification, protocols for secure
i nteroperabl e data exchange anong coalition forces, conpletion of the rul e-based (event-condition-alert) algorithns
for actively pushing tailored information to users, and assessing the val ue-added of using 2D versus 3D displ ay
systens on board subnarine platforns. Additionally, work will continue on tasks covering theater battle nmanagenent
for conmand and control, battle-space decision aids such as rules of engagenent and | and attack pre-designation
weapons optinization, and devel opnent of advanced visualization technol ogi es such as auto-stereoscopic 3D displays
that can be viewed without the use of goggles. Further, a newinitiative with the Naval Warfare Devel opnent Conmmand
(NWDC) will be pursued to investigate the utility and benefits of using existing networks such as Defense Research
and Engi neering Network (DREN) to conduct collaborative experinents anong performing activities. Experinents will be
specifically designed to test and eval uate technol ogi es devel oped for network centric applications. The effort is
intended to define MOEs and perfornance (MOPs), identify experinental objectives and integrate and test maturing
technologies into enterprise architectures designed for network centric operations. The payoff for the Navy will be
a marked i nprovenent in speed of command and self synchronization of forces in the execution of Naval m ssions.

(U) (%$6,571) HUVMAN COMPUTER | NTERFACE: Work in this area will focus on the inprovenent of human performance in
platform task force and battle group operations by devel opi ng human-centric deci sion support technol ogy for
i ncorporation into operational systens; by validating and investigating nodels of cognition, organization and
deci si on maeking for inproving human performance; and by testing algorithns and techni ques for greater speed of
command, reduced errors, and reduced fog of war in mssion operations. General objectives cover: the devel opnent of
nodel s, al gorithms, techniques and tools to enhance hunman performance effectiveness, the inprovenent of decision
support and command deci si on-maki ng and col | aboration, the inprovenent of human-centered design and accel erated
insertion of advanced Human Factors Engi neering technology into existing and new weapons systens. In FY03, we will
initiate work on the devel opnent of cognitive nodels for the prediction of user performance in different types of
vi sual and audi o display technologies. Wrk will continue on tasks in the devel opment of inproved tools for
situation awareness; in effects based nodels for enhancenent of surveillance systens techni ques of dealing with high
information | oad such as know edge visualization and attention nmanagenent; cognitive nmodels of mlitary decision
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meki ng donmins to inprove engi neering of decision support tools; and nodels, algorithnms and techni ques for inproving
organi zational agility, situation awareness, and warfighting task perfornance.

C. (U PROGRAM CHANGE SUMVARY EXPLANATI ON:

FY 2001 FY 2002 FY 2003
(U) FY 2002 President’s Budget ** 83, 557
(U Adjustnents from FY 02 PRESBUDG
Section 8123 Managenment ReformlInitiative Reduction -1,109
Congr essi onal Reduction for Transfornmation Priorities -1,912
FFRDC Reducti on - 66
Congr essi onal Plus ups 43, 900
(U) FY 2003 President’s Budget Request: 124, 370 75, 594

**The Sci ence and Technol ogy PEs were restructured in FY 2002. FY 2001 efforts were funded in PEs 0602232N,
0602233N, and 0602270N.

(U) PROGRAM CHANGE SUMVARY EXPLANATI ON:

(U) Schedule: Not Applicable
(U) Technical: Not Applicable

D. (V) OTHER PROGRAM FUNDI NG SUMVARY:

(U) RELATED RDT&E: The Navy’'s 6.1 programcontributes to this effort.
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UNCLASSIFIED

FY 2003 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

2 PROGRAM ELEMENT: 0602235N

DATE: February 2002

PROGRAM ELEMENT TI TLE: Conmon Picture Applied Research

ATED RDT&E

0204152N (E-2 Squadrons)

0206313M (Mari ne Corps Communi cations System

0601153N (Def ense Research Sciences)

0602123N (Force Protection Applied Research)

0602271N (RF Systens Applied Research)

0602131M (Mari ne Corps Landi ng Force Technol ogy)
0603114N (Power Projection Advanced Technol ogy)
0603123N (Force Protection Advanced Technol ogy)
0603235N (Common Pi cture Advanced Technol ogy)

0603271N (RF Systens Advanced Technol ogy)

0603609N ( Conventi onal Munitions)

0603640M (Mari ne Corps Advanced Technol ogy Denobnstrati ons)
0603658N ( Cooperati ve Engagenent)

0604307N (Surface Conbatant Conbat System Engi neeri ng)
0604518N (Combat | nformation Center Conversion)

(U) NON NAVY RELATED RDT&E

(U PE
(U PE
(U PE

0602204F (Aerospace Sensors)
0602702F (Command, Control and Comruni cati ons)
0602782A (Command, Control and Communi cations (C®) Technol ogy)

E. (U SCHEDULE PROFI LE: Not Applicable.
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